additional antigenic component of the Dane particle, which is known to have an outer coat and an inner core that are antigenically 'distinct.10 The e antigen is unlikely to be related to the core, since free core antigen has not been found in the serum of patients with either acute or chronic hepatitis-B virus infection. It is also unlikely to be related to HBsAg, since it is smaller and not a lipoprotein.4 In our study the correlation between e antigen and Dane particles was not absolute, and the latter were detected, though infrequently, in sera positive for e antibody. In some preliminary studies examination of the e antigen-antibody precipitin lines obtained by immunodiffusion with the electron microscope has failed to detect Dane particles or any other aggregates, suggesting that e is a non-particulate antigen. It therefore seems more likely that e antigen is a soluble product of hepatocytes infected with the hepatitis-B virus and is not related to the virus itself.
Introduction
The hazards to the fetus from maternal cigarette smoking after the fourth month of pregnancy are well known. -3 The risks have been variously attributed to the different substances in cigarette smoke, although recently most attention has been centred on the carbon monoxide content, which raises the level of carboxyhaemoglobin (COHb) in the blood of smokers who inhale to as much as 160". 4 The rise in COHb concentration in response to smoking a single cigarette is greater in women than in men,5 this being attributed to the sex difference in haemoglobin concentration. This effect of haemoglobin may have special implications for those women who smoke in pregnancy and who are anaemic.
We have therefore compared the rise in COHb concentration after smoking a single cigarette in non-pregnant, normal pregnant, and anaemic pregnant women, particularly as anaemia is still a relatively frequent complication of pregnancy.
Patients and methods
Three groups of women were selected for the study. All were regular cigarette smokers. The first group consisted of 10 normal pregnant women late in the second trimester of pregnancy with haemoglobin levels of over 11 g/dl. The second group consisted of 10 women also late in the second trimester but whose haemoglobin was less than 10 g/dl. Apart from anaemia at the time of admission to the study these patients were normal. In each case the anaemia was characterised by a microcytic hypochromic blood film and associated with a low serum iron and normal serum vitamin B12 and folate levels. The third group consisted of 10 normal non-pregnant women with normal haemoglobin levels-that is, over 11 g/dl.
The change in COHb concentration was estimated spectrophotometrically6 in response to smoking the first cigarette of the morning, the women having rested for at least 30 minutes. A sample of venous blood was withdrawn before and two minutes after smoking the cigarette. The cigarettes were of a standard size and of a "non-mild" variety. In an effort to standardise the study the women were instructed to take a puff every 40 seconds, inhaling as deeply as possible to a total of 10 puffs.
Results
The initial COHb concentration in all instances was variable and bore no relationship to the daily cigarette consumption, and although the highest mean initial level was found in the normal, non-pregnant women, this group had the lowest mean consumption of cigarettes (see table) .
In the non-pregnant group the mean rise in COHb concentration Discussion These results show that the rise in COHb in response to a single cigarette is significantly greater in pregnant than in nonpregnant women and that a further significant increase is evident when iron-deficiency anaemia complicates pregnancy. As the mean haemoglobin concentration was greater in the nonpregnant than in the pregnant women it seems that the effect could well be a function of haemoglobin concentration. Certainly it does not relate to the number of cigarettes smoked daily or to the initial resting COHb concentration. Interestingly, the resting level of COHb was highest in the non-pregnant group, despite these women having the lowest daily consumption of cigarettes. This could relate to the distribution of carbon monoxide within the body pools of mother and fetus or to a faster rate of metabolism or excretion of carbon monoxide in pregnancy.
Though a statistically highly significant inverse relationship exists between haemoglobin concentration and the rise in COHb concentration, the relationship may not be direct and may depend on other haemodynamic factors that change in pregnancy and which may be exaggerated by anaemia, such as cardiac output and pulmonary blood flow.
The rise in the level of COHb after smoking a single cigarette is dependent on several factors, such as the type of cigarette smoked, the depth of inhalation, and the physical activity of the person at the time of study. Russell et al5 showed that it was not related to the usual cigarette consumption or to the initial level of COHb; a significant inverse relationship, however, was found between the haemoglobin concentration and the rise in COHb. Our results confirm these findings. The Cole et al9 suggested that the shift to the left of the oxygen dissociationl curve in response to carbon monoxide produces tissue anoxia in the fetus and showed that a COHb level of 20% was possible n the fetus. This was based on their observation that the umbilical cord COHb concentration was 1-8 times the maternal COHb concentration.
We suggest that the present data have particular implications for the fetus. It may be that although there is no evidence to suggest that higher daily levels of COHb are present in pregnancy, the distribution to the fetus gives a relatively lower maternal level of COHb once equilibration has taken place. When anaemia is present the relatively greater increase in maternal COHb levels after smoking could well mean that more carbon monoxide is passed on to the fetal pool of COHb. Thus the effects on the fetus of smoking in pregnancy could be increased. This enhanced response to cigarette smoking in pregnancy, and in anaemia of pregnancy in particular, gives support to the use of prophylactic iron, which raises the haemoglobin concentration in pregnancy,10 and suggests that the socalled physiological anaemia of pregnancy may place the fetus of a smoking mother at greater risk.
